A patient having surgical removal of an insulinoma was managed by withholding glucose and monitoring blood glucose intra-operatively.
The technique of withholding glucose and monitoring blood glucose during surgery for insulinoma was first described by McMillan and Scheibe (1951) . They suggested that if removal of a functioning islet cell adenoma was followed by a sustained increase in blood glucose level, the surgeon could reasonably presume no other tumours were present. In addition the anaesthetist could readily detect hypoglycemia.
CASE HISTORY
A 36 year old male nurse reported that on coming ashore from a fishing boat he felt dizzy, sat down and heard music, in addition he saw animals on the shore varying in size from pinpoint to normal. Subsequently he experienced several similar incidents, associated with fatigue and listlessness.
Following extensive investigation a diagnosis of epilepsy was made but despite treatment with anti-epileptic drugs he continued to have attacks of bizarre behaviour. It was several months before he was investigated for a probable insulinoma. This diagnosis was confirmed and he was prepared for surgery.
ANAESTHETIC MANAGEMENT
The patient was fasted for operation and an intravenous infusion of 5 % dextrose was suspended two hours prior to surgery. A central venous catheter was inserted and its position checked radiologically. Premedication consisted of papaveretum 20 mg and scopolamine 0.4 mg intramuscularly one hour preoperatively. Induction was with thiopentone 450 mg followed by pancuronium 8 mg. Anaesthesia was maintained with 4 litres of nitrous oxide and 2 litres of oxygen supplemented with phenoperidine in divided doses. Methoxyflurane 0.2 % was administered intermittently later in the procedure to supplement the analgesic effect of the phenoperidine. Blood sugar estimations were performed prior to induction and during the operation Dextrostix readings were made every five minutes and laboratory samples every ten minutes (Table 1 ) . No Dextrose was given during the operation. The blood pressure, pulse and central venous pressure, urinary output and electrocardiograph (E.C.G.) were all monitored during surgery.
SURGICAL FINDINGS
At surgery an irregular tumour about 5 centimetres in diameter and reddish brown in colour was found in the tail of the pancreas. The tumour together with the tail of the pancreas was resected. Just proximal to the tail a second yellowish tumour was found and removed; at the time it was thought to be a benign adrenal adenoma.
The post operative course was uneventful and blood sugar levels were within the range of 120-150 mg/dl. Nine days post-operatively a fasting blood sugar estimation showed a level of 100 mg/ dl.
HISTOLOGY
This confirmed the diagnosis of insulinoma in both tumours removed at surgery.
DISCUSSION
In most of the writings on anaesthesia for hyperinsulinism the authors emphasise the recognition and treatment of hypoglycemia in order to prevent cerebral damage . Pramila Chari et al. (1977) , stressed the regular intake of glucose five hours prior to the induction of anaesthesia by means of intragastic feeds. In their cases transient attacks of presumed hypoglycemia occurred during handling of the tumour. The management of this case is somewhat different and was based on the concept of monitoring blood glucose levels to detect hypoglycemia and rebound hyperglycemia as indicated by McMillan and Sheibe (1951) . A rise in blood sugar should occur in the first 30 minutes after complete removal of the tumour. Failure of the blood sugar to rise steadily suggests the possibility that there is incomplete excision of the lesion, however, this may be an over simplification (De Peyster 1973) .
The anaesthetic techniques used by different authors have varied considerably. As an alternative to the nitrous oxide analgesic and relaxant techniques Collella and Vandam (1972 ) , advocated diethyl ether. This was based on the concept of a significant increase in blood glucose in man during ether anaesthesia, probably resulting from hepatic glycogenolysis secondary to increased sympathetic discharge (Green 1973). Hargadon and Ormston (1963) recommended that inhalation anaesthetics other than nitrous oxide should not be used because of their hyperglycemic effects. They also felt that halothane was contra-indicated on account of its hypotensive effect. Bourke (1966) also suggested halothane should be avoided because it increases sensitivity to insulin. Although methoxyflurane might influence a steady and progressive rise in blood sugar levels because of its known hyperglycemic effect, we used it intermittently and in low concentration to supplement the anaesthetic sequence. It did not seem to influence the rise in blood sugar level.
